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ABSTRACT 

As a fo l low-up t o  an  e a r l i e r  memorandum, t h i s  r e p o r t  
p r o v i d e s  a more r e c e n t  p i c t u r e  o f  t h e  s t a t u s  of deve lopments  
c o n c e r n i n g  on-pad crew s a f e t y .  D e f i n i t e  p r o g r e s s  has been  made 
d u r i n g  t h e  p a s t  month i n  t h e  a r e a s  o f  o p e r a t i o n s  and t r a i n i n g .  
M o d i f i c a t i o n s  t o  e g r e s s  hardware i n  s u p p o r t  of AS-204 a l s o  
appear t o  b e  p r o g r e s s i n g  s a t i s f a c t o r i l y .  

A d d i t i o n a l  t r a i n i n g  f o r  Pad Egress Team members  i s  
b e i n g  p l anned  i n  s u p p o r t  of t h e  AS-204 m i s s i o n .  A p r e l i m i n a r y  
document c o v e r i n g  pad e v a c u a t i o n  p r i o r  t o  CM c l o s e o u t  has a l s o  
been  i s s u e d ,  b u t  s u b s t a n t i a l  r ework ing  w i l l  be  r e q u i r e d  b e f o r e  
i t  a c h i e v e s  f i n a l  form. 

The most i m p o r t a n t  a r e a  t h a t  s t i l l  r ema ins  open i s  t h e  
g e n e r a t i o n  o f  a comprehensive p l a n  which b r i n g s  t o g e t h e r  a l l  
p r e l a u n c h  o p e r a t i o n s  a f f e c t i n g  f l i g h t  crew s a f e t y .  The F l i g h t  
C r e w  Egres s  P rocedures  P l a n ,  e x p e c t e d  on November 1, and t h e  Pad 
E v a c u a t i o n  P l a n  w i l l  be combined t o  form t h e  major  e l e m e n t s  o f  
t h i s  comprehensive t r e a t m e n t .  

Work on a complementary a c t i v i t y ,  i n v o l v i n g  c a t e g o r i z i n g  
t h e  major  t y p e s  o f  on-pad c o n t i n g e n c i e s ,  i s  c u r r e n t l y  underway. 
S p e c i f y i n g  t h e  r e s p o n s e  t o  t h e s e  on-pad c o n t i n g e n c i e s  has y e t  
t o  b e  accompl ished .  The r e c e n t  s l i p  o f  t h e  AS-204 l a u n c h  da te  
may p r o v i d e  s u f f i c i e n t  t i m e  t o  r e s o l v e  t h e  major  p l a n n i n g  items 
s t i l l  open. 
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FROM: P .  R .  Knaff 
L .  G .  Mi l l e r  

MEMORANDUM FOR FILE 

I .  I N T R O D U C T I O N  

A r e c e n t  memorandum' c o n s i d e r e d  t h e  s t a t u s  of  t h e  
s u b j e c t  of  on-pad crew s a f e t y .  The memorandum was d i v i d e d  i n t o  
t h r e e  s e c t i o n s  which examined o p e r a t i o n s ,  hardware ,  and t r a i n i n g .  
It  was concluded  t h a t  t h e  hardware would be  ab le  t o  s u p p o r t  t h e  
AS-204 m i s s i o n  i f  proposed  changes were comple ted .  I n  t h e  
areas  o f  o p e r a t i o n s  and t r a i n i n g ,  however, s e v e r a l  s i g n i f i c a n t  
open i tems were n o t e d .  The pu rpose  o f  t h i s  memorandum i s  t o  
p r o v i d e  a more r e c e n t  p i c t u r e  of  t h e  s t a t u s  o f  t h e s e  items and 
o t h e r  deve lopments  conce rn ing  on-pad crew s a f e t y .  

11. OPERATIONS 

I n  t h e  o r i g i n a l  memorandum r e p o r t i n g  t h e  s t a t u s  of 
t h i s  s u b j e c t ,  i t  was p o i n t e d  o u t  t h a t  f l i g h t  crew s a f e t y  must 
be c o n s i d e r e d  from t h e  t i m e  t h a t  t h e  crew a r r i v e s  a t  t h e  l a u n c h  
complex. It was f u r t h e r  no ted  t h a t  t h e  Emergency E g r e s s  Working 
Group(EEWG) of  ALOC on ly  c o n s i d e r e d  t h e  p e r i o d  o f  t i m e  t h a t  began 
w i t h  " h a t c h  c l o s e o u t . "  Thus, o f  t h e  195  minu tes2  d u r i n g  which 
t h e  crew i s  exposed t o  pad h a z a r d s ,  on ly  t h e  l a s t  30 ( a b o u t  1 5 %  
of t h e  t o t a l  e x p o s u r e )  a r e  a c t i v e l y  b e i n g  cove red  b y  t h e  EEWG. 
To remedy t h i s  s i t u a t i o n ,  i t  was recommended t h a t  t h e  EEWG 
e x t e n d  t h e i r  " i n t e r v a l  of  concern"  t o  t h e  t i m e  a t  which t h e  crew 
r e a c h e s  t h e  pad .  During t h e i r  mee t ing  on October  1 4 ,  t h e  EEWG 
conceded t h a t  i t  was n e c e s s a r y  t o  c o n s i d e r  crew s a f e t y  b e g i n n i n g  
w i t h  t h e  t ime  of crew a r r i v a l ,  b u t  f e l t  t ha t  a more p r e s s i n g  
need  e x i s t e d  t o  f i n a l i z e  t h e  AS-204 e g r e s s  p r o c e d u r e s .  As a 
r e s u l t ,  d i s c u s s i o n s  on e x t e n d i n g  t h e i r  t ime  p e r i o d  of  conce rn  
were pos tponed  u n t i l  a f u t u r e  mee t ing .  

' "S ta tus  Repor t :  On-Pad S a f e t y  - Case 320," Memorandum f o r  
F i l e ,  d a t e d  September 2 9 ,  1 9 6 6 ,  by P .  R .  Knaf f ,  L .  G .  Mi l l e r  and 
M. M .  Purdy .  

2The o r i g i n a l  memorandum u s e d  90 minu tes  as t o t a l  crew 
exposure  t i m e .  Recent i n f o r m a t i o n  i n d i c a t e s  t h a t  t h e  f l i g h t  
crew w i l l  be  a t  t h e  l aunch  complex a t  approx ima te ly  T-195 minu tes  
f o r  AS-204. 
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On October  18 ,  a p r e l i m i n a r y  p l a n  was r e c e i v e d  b y  
t h e  Chairman of t h e  EEWG c o v e r i n g  e v a c u a t i o n  of t h e  c l o s e o u t  
crew d u r i n g  t h e  p e r i o d  e x t e n d i n g  from T-210 t o  T-30 m i n u t e s .  
T h i s  pad e v a c u a t i o n  p l a n  i s  be ing  c r i t i q u e d  i n  d e t a i l ,  b u t  a 
f i r s t  l o c k  i n d i c a t e s  a need f o r  e x t e n s i v e  m o d i f i c a t i o n .  
I n f o r m a l l y ,  a t  l e a s t ,  some e f f o r t  w i l l  b e  made t o  i n t e g r a t e  
c l o s e o u t  crew and f l i g h t  crew s a f e t y  p r o v i s i o n s  d u r i n g  t h e  
e n t i r e  p e r i o d  o f  conce rn .  

The September  2 9  memorandum recommended t h a t  t h e  
number o f  p e r s o n n e l  on t h e  u m b i l i c a l  t ower  aftei..  f l i g h t  crew 
i n s e r t i o n  b e  l i m i t e d  t o  minimize t h e  t i m e  d u r i n g  which more 
t h a n  one e l e v a t o r  t r i p  would b e  needed t o  e v a c u a t e  a l l  p e r s o n n e l .  
The r e c e n t l y  g e n e r a t e d  pad e v a c u a t i o n  p l a n  r e f l e c t s  t h e  
n e c e s s i t y  t o  l i m i t  tower  p e r s o n n e l .  Thus,  if an e v a c u a t i o n  i s  
r e q u i r e d ,  i t  i s  p lanned  t h a t  one e l e v a t o r  t r i p  w i l l  b e  s u f f i c i e n t  
t o  empty t h e  tower .  

The October  1 4  meet ing  o f  t h e  EEWG a l s o  saw t h e  a d o p t i o n  
o f  r e v i s e d  d e f i n i t i o n s  f o r  Emergency C o n d i t i o n  and Hazardous 
C o n d i t i o n .  T h i s  does  n o t  r e p r e s e n t  a change i n  p h l l o s o p h y  
s i n c e  t h e  d e f i n i t i o n s  only  s e r v e  t o  e x p l a i n  t h e  c o n d i t i o n s  under  
which an  Emergency Abort o r  a Hazardous Egress s h o u l d  be  
per formed.  'I'ne r e v i s e d  d e f i n i t i o n s  are  as f o l l o w s :  _. 

Emergency Cond i t ion  - An abnormal  c o n d i t i o n  i n  o r  around 
t h e  s p a c e  v e h i c l e  or l aunch  complex which r e p r e s e n t s  
an  imminent c a t a s t r o p h e .  S u f f i c i e n t  t i m e  i s  n o t  
a v a i l a b l e  t o  ( s a f e l y )  egress v i a  t h e  a c c e s s  a r m .  
Emergency a b o r t  w i l l  b e  i n i t i a t e d .  

Hazardous Cond i t ion  - An abnormal  c o n d i t i o n  i n  o r  a round 
t h e  s p a c e  v e h i c l e  o r  l aunch  complex which p o s e s  a t h r e a t  
t o  f l i g h t  crew h e a l t h  o r  s a f e t y .  A haza rdous  c o n d i t i o n  
may d e t e r i o r a t e  i n t o  a n  emergency c o n d i t i o n .  The 
d i s t i n c t i o n  i s  t h a t  a hazardous  c o n d i t i o n  i m p l i e s  t h a t  
t h e r e  i s  s u f f i c i e n t  t ime  a v a i l a b l e  f o r  t h e  f l i g h t  crew t o  
( s a f e l y )  egress v i a  t h e  a c c e s s  arm or f o r  t h e  f l i g h t  
crew t o  remain i n  t h e  command module u n t i l  t h e  haza rdous  
c o n d i t i o n  i s  c o r r e c t e d .  

A s  b e f o r e ,  t h r e e  t y p e s  of haza rdous  e g r e s s  a re  p o s s i b l e :  Unaided, 
a ided ,  and a i d e d  i n c a p a c i t a t e d .  They remain unchanged. 

A s  o r i g i n a l l y  conce ived ,  t h e  Launch O p e r a t i o n s  Manager 
had t h e  r e s p o n s i b i l i t y  t o  decide whe the r  an emergency a b o r t  o r  
a haza rdous  e g r e s s  was t o  be pe r fo rmed .  I n  t h e  l a t t e r  c a s e ,  



B E L L C O M M ,  INC. - 3 -  

he had t h e  r e s p o n s i b i l i t y  of  a l s o  c a l l i n g  t h e  t y p e  of  e g r e s s .  
I n  t h e  l a s t  month, some d i s c u s s i o n  was g i v e n  t o  s p l i t t i n g  t hese  
r e s p o n s i b i l i t i e s  s o  t h a t ,  whi le  t h e  Launch O p e r a t i o n s  Manager 
was r e s p o n s i b l e  f o r  r e q u e s t i n g  an  emergency a b o r t ,  t h e  Launch 
D i r e c t o r  would have t h e  r e s p o n s i b i l i t y  f o r  i n i t i a t i n g  t h e  
v a r i o u s  haza rdous  e g r e s s  modes. Although such  a d i v i s i o n  o f  
r e s p o n s i b i l i t i e s  might  work, i t s  i n h e r e n t  d i f f i c u l t i e s  s h o u l d  
b e  n o t e d .  Two major  problems a re  t h a t :  

1. It would b e  p o s s i b l e  s i m u l t a n e o u s l y  t o  i n i t i a t e  
a haza rdous  e g r e s s  and an  on-pad a b o r t .  

2 .  The r e s p o n s i b i l i t y  f o r  f l i g h t  crew s a f e t y  i s  
s h i f t e d  t o  t h e  Launch D i r e c t o r  when t h e  Launch 
O p e r a t i o n s  Manager d e c i d e s  t ha t  no  emergency 
e x i s t s  a t  t h a t  i n s t a n t .  On t h e  o t h e r  hand,  t h e r e  
i s  no r eady  and d i r e c t  s o u r c e  o f  i n f o r m a t i o n  t o  
e n a b l e  t h e  Launch D i r e c t o r  (who t h e n  has t h e  
r e s p o n s i b i l i t y )  t o  a s c e r t a i n  t h a t  t h e  h a z a r d  i s  
d e g e n e r a t i n g  i n t o  a n  emergency and t o  r e - t r a n s f e r  
h i s  r e s p o n s i b i l i t y  f o r  crew s a f e t y  back t o  t h e  
Launch O p e r a t i o n s  Manager. 

The u n w i e l d i n e s s  d e s c r i b e d  above i s  t h e  s t r o n g e s t  
a rguroer i i  against  s p l i L L i I i g  i i ie c i e c i s i w r i  I u r i c L i w I i .  Furl Li- l is  
r e a s o n ,  t h e  EEWG recommended tha t  t h e  o r i g i n a l  p l a n ,  i n  which 
t h e  Launch O p e r a t i o n s  Manager i s  r e s p o n s i b l e  f o r  c a l l i n g  b o t h  
e g r e s s  and on-pad a b o r t s ,  remain i n  e f f e c t .  One s u g g e s t e d  change 
was kep t ,  however. I n  c a l l i n g  t h e  emergency e g r e s s ,  t h e  Launch 
O p e r a t i o n s  Manager was t o  o b t a i n  t h e  concur rence  o f  t h e  Launch 
D i r e c t o r .  The r equ i r emen t  f o r  t h i s  concur rence  does  n o t  c o n f l i c t  
w i t h  t h e  t ime-frame r e q u i r e d  t o  c a l l  e g r e s s .  

Subsequent  d i s c u s s i o n s  between t h e  Launch D i r e c t o r  
and members of t h e  EEWG r e s u l t e d  i n  t h e  a d o p t i o n  of  t h e  
f o l l o w i n g  scheme: 

R e s p o n s i b i l i t y  of Launch D i r e c t o r  

The Launch D i r e c t o r  i s  r e s p o n s i b l e  f o r  i n i t i a t i n g  f l i g h t  
crew hazardous  egress  through t h e  Launch O p e r a t i o n s  
Manager, i n c l u d i n g  s p e c i f i c a t i o n  o f  t h e  egress mode. 

R e s p o n s i b i l i t y  o f  Launch ODera t ions  Manager 

The Launch O p e r a t i o n s  Manager i s  r e s p o n s i b l e  f o r  imple-  
men ta t ion  o f  f l i g h t  crew egress  th rough  t h e  t e s t  s u p e r v i s o r .  
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The Launch O p e r a t i o n s  Manager i s  r e s p o n s i b l e  f o r  
c o n t i n u e d  m o n i t o r i n g  o f  haza rdous  c o n d i t i o n s  and f o r  
i n i t i a t i o n  o f  changes i n  t h e  mode of f l i g h t  crew 
e g r e s s  or s t o p p i n g  e g r e s s  o p e r a t i o n s  i n  t h e  e v e n t  
t h a t  i t  a p p e a r s  t h e  hazardous  c o n d i t i o n  may d e t e r i -  
o r a t e  t o  a n  emergency c o n d i t i o n .  

The September 2 9  memorandum a l s o  n o t e d  t h a t ,  a t  t h a t  
t i m e ,  t h e r e  had  been no c o m p i l a t i o n  of  pad h a z a r d s  and t h e  
a p p r o p r i a t e  a c t i o n s  t o  b e  t a k e n  f o r  e a c h .  I n  view of  t h e  
obvious  u t i l i t y  of such  p l a n n i n g ,  i t  was recommended t h a t  
s t e p s  s h o u l d  b e  t a k e n  t o  o u t l i n e ,  i n  some f a s h i o n ,  t h e  major  
c a t e g o r i e s  of on-pad c o n t i n g e n c i e s  r e q u i r i n g  e g r e s s  or a b o r t .  
A c t i v i t i e s  a l o n g  t h i s  l i n e  have been  t a k i n g  p l a c e  r e c e n t l y  a t  
KSC, and i t  i s  expec ted  t h a t  a l i s t  of c o n t i n g e n c i e s  w i l l  have 
been o u t l i n e d  p r i o r  t o  AS-204. P l a n n i n g  t h e  " b e s t  r e a c t i o n ' '  
t o  e a c h  c o n t i n g e n c y ,  which i s  t h e  n e x t  l o g i c a l  s t e p ,  s h o u l d  
t a k e  p l a c e  a t  KSC p r i o r  t o  AS-204; however , the  s c h e d u l i n g  of 
t h i s  a c t i v i t y  i s  n o t  y e t  a v a i l a b l e .  

111. HARDWARE 

Two p r e v i o u s l y  open hardware  i t e m s  have been r e s o l v e d  
s i n c e  t h e  September 2 9  date o f  t h e  o r i g i n a l  memorandum. The 
shower t u n n e l ,  l o c a t e d  a t  t h e  base of  t h e  u m b i l i c a l  t ower ,  h a s  
been  t e s t e d  and found t o  b e  s a t i s f a c t o r y .  For a l l  f u t u r e  f l i g h t s ,  
t h e  shower t u n n e l  w i l l  be  f u n c t i o n a l l y  t e s t e d  a f e w  days  p r i o r  
t o  l a u n c h .  The p o s s i b i l i t y  of p r o v i d i n g  redundant  r e l a y  
c o n t r o l  c i r c u i t r y  f o r  t h e  e g r e s s  e l e v a t o r  was a l s o  i n v e s t i g a t e d  
by  KSC. They have r e p o r t e d  t h a t  comple te  redundancy i s  n o t  
p o s s i b l e  f o r  AS-204, n o r  do t h e y  recommend i t  f o r  f u t u r e  f l i g h t s .  

I V .  T R A I N I N G  

Problems i n  t h e  t r a i n i n g  area were n o t e d  i n  t h e  
September  2 9  memorandum. These c e n t e r e d  l a r g e l y  about  t h e  
l a c k  of t r a i n i n g  f a c i l i t i e s  for P a d  E g r e s s  Team ( P E T )  members. 
P rev ious  i n f o r m a t i o n  i n d i c a t e d  t h a t  a C M  mock-up would b e  s e n t  
t o  KSC f o r  PET t r a i n i n g  pu rposes .  Supposedly ,  t h i s  r e f e r r e d  
t o  t h e  Block I CM mock-up a t  N A A ,  Downey, which i s  p r e s e n t l y  
i n  a CM 014 c o n f i g u r a t i o n .  It now a p p e a r s  t h a t  t h e  Block I 
crew couches w i l l  b e  removed from t h e  mock-up and sh ipped  t o  
W r i g h t - P a t t e r s o n  AFB f o r  u s e  i n  c o n j u n c t i o n  w i t h  zero-G t e s t i n g .  
A t  t h e  c o n c l u s i o n  of  t h o s e  t e s t s  ( a p p r o x i m a t e l y  t h r e e  weeks 
d u r a t i o n ) ,  t h e  couches w i l l  p robab ly  be  r e t u r n e d  t o  N A A .  It 
a p p e a r s  t h a t  t h e  Block I mock-up w i l l  be s h i p p e d  t o  MSC f o r  
f l i g h t  crew t r a i n i n g  pu rposes .  P r e s e n t l y ,  t h e r e  does n o t  
a p p e a r  t o  b e  any p l a n  f o r  p r o v i d i n g  an  e g r e s s  t r a i n i n g  mock-up 
f o r  K S C .  
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Due t o  l a c k  of an e g r e s s  t r a i n i n g  mock-up a t  KSC, 
p l a n s  a r e  p r o c e e d i n g  f o r  a d d i t i o n a l  PET t r a i n i n g  a t  MSC. The 
PET commander f o r  AS-204, two f i r e m e n  and two pa ramed ics  a re  
t o  p a r t i c i p a t e  i n  t h e  t r a i n i n g .  I n  a d d i t i o n ,  t h e r e  w i l l  b e  
r e p r e s e n t a t i v e s  f rom t h e  EEWG ( f r o m  b o t h  KSC and NASA H e a d q u a r t e r s )  
and two members o f  t h e  Landing and  Recovery D i v i s i o n  (FL) of  MSC. 
The t r a i n i n g  w i l l  undoubtedly  p r e c e d e  t h e  AS-204 O v e r a l l  ( p l u g s  
o u t )  T e s t ,  b u t  a da t e  h a s  n o t  y e t  been  e s t a b l i s h e d .  

V .  CONCLUSIONS 

D e f i n i t e  p r o g r e s s  has  been  made d u r i n g  t h e  l a s t  month 
toward  improv ing  on-pad crew s a f e t y .  M o d i f i c a t i o n s  t o  e g r e s s  
ha rdware  i n  s u p p o r t  o f  AS-204 a p p e a r  t o  be  p r o g r e s s i n g  
s a t i s f a c t o r i l y .  Although a CM mock-up w i l l  n o t  b e  s h i p p e d  t o  
KSC f o r  PET t r a i n i n g ,  p l a n s  have been  made t o  t r a i n  PET members 
on a Block  I CM mock-up a t  MSC. While  o n l y  a small number 
of PET members  w i l l  b e  i n v o l v e d  i n  t h i s  e x e r c i s e ,  t h e  a c t u a l  
e x p e r i e n c e  t h e y  w i l l  g a i n  w i t h  C M  hardware  r e p r e s e n t s  a d i s t i n c t  
s t e p  f o r w a r d .  Fo r  AS-204, t h e  PET a p p a r e n t l y  w i l l  b e  s u f f i c i e n t l y  
t r a i n e d  t o  s u p p o r t  t h e  m i s s i o n .  

The EEWG h a s  r e c o g n i z e d  t h e  need  t o  e x t e n d  t h e i r  t i m e  
p e r i o d  of conce rn  t o  b e g i n  w i t h  f l i g h t  crew a r r i v a l  a t  t h e  pad .  
Formal  acknowledgment of t h i s  n e c e s s i t y  i n  t h e  form o f  an  
amended c h a r t e r  i s  e x p e c t e d  i n  t h e  n e a r  f u t u r e .  

KSC r e c o g n i t i o n  of one a s p e c t  of  e a r l y  p r e l a u n c h  
c o n t i n g e n c i e s  i s  r e f l e c t e d  i n  a r e c e n t l y  i s s u e d ,  p r e l i m i n a r y  
document c o v e r i n g  pad  e v a c u a t i o n  p r i o r  t o  C N  c l o s e o u t .  Among 
o t h e r  c o n s i d e r a t i o n s ,  t h e  p l a n  i n d i c a t e s  t h e  need  t o  l i m i t  t h e  
number of  p e r s o n n e l  on t h e  u m b i l i c a l  t o w e r  a f t e r  p r o p e l l a n t  
l o a d i n g .  If t h e  r e q u i r e m e n t s  o u t l i n e d  i n  t h e  p l a n  a r e  f u l f i l l e d ,  
o n l y  one e l e v a t o r  t r i p  w i l l  be n e c e s s a r y  t o  empty t h e  u m b i l i c a l  
t o w e r  o f  p e r s o n n e l  i f  a haza rdous  e g r e s s  s h o u l d  become n e c e s s a r y  
p r i o r  t o  h a t c h  c l o s e o u t .  Although t h i s  p r e l i m i n a r y  document 
r e q u i r e s  s u b s t a n t i a l  r ework ing  b e f o r e  i t  a c h i e v e s  f i n a l  form, 
a c t i v i t i e s  d i r e c t e d  a t  t h i s  g o a l  a r e  c u r r e n t l y  underway. 

The most i m p o r t a n t  area t h a t  s t i l l  r ema ins  open i s  t h e  
g e n e r a t i o n  o f  a comprehensive p l a n  which b r i n g s  t o g e t h e r  a l l  
p r e l a u n c h  o p e r a t i o n s  a f f e c t i n g  f l i g h t  crew s a f e t y .  The pad  
e v a c u a t i o n  p l a n ,  ment ioned i n  t h e  p r e c e d i n g  p a r a g r a p h ,  and t h e  
f l i g h t  crew e g r e s s  p r o c e d u r e s  p l a n ,  e x p e c t e d  on November 1, w i l l  
b e  combined t o  form t h e  major  e l e m e n t s  o f  t h i s  comprehens ive  
t r e a t m e n t .  
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